Neutron-rich Nucleosynthesis in Type la's:
Constraints from NIR Nebular Observations
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Mass Fraction

Nucleosynthesis in Deflagration Model (W7)
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Sub-Chandrasekhar mass Model
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Bolometric LC without *°Ni Hole
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Late phase spectra of SNe

Early Phase (z>1) . rays & optical photons

traced by 3D Monte Carlo.

— Optical photons:
gray approximation.

Optical

1D: Cappellaro, 1997, A&A, 328, 203

— Local balance in late pahses
 |onization = Recombination
* v-ray, e* Heating = Cooling

Late Phase (T <1)

Optical
1D: Ruiz-Lapuente & Lucy, 1992, ApJ, 400, 127

lonization =Recombination
Heating = Cooling




Expected line profiles: temporal evolution
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Subaru Observations

* NIR Nebular Spectra of SNe la (Pl: K. Nomoto)
— Instruments
 CISCO/OHS(OH airglow suppressor)
— Targets
e S03B: SN 2003du
e S04B: SN 2003hv
— Co-l
« K. Maeda, K. Motohara, M. Tanaka (U. Tokyo)

o C. Gerardy, P. Hoflich, G, Marion, J.C. Wheeler (U. Texas)
* R. Fesen (Dartmouth)
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SN 2003hv: Subaru NIR Spectrum

Flux (1.0E-17 ergcm™ s™)
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1. Flat top

Synthetic Spectra @ NIR (03hv)

2. Blue shift
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1. Flat top
2. Blue shift

Blue Shift? (03hv)
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SN 2003du: Subaru NIR Spectrum
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e Blue shift?
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* Flattop ?? (low S/N)




rel Flux

Synthetic Spectra @ NIR (03du)

1. Flat top
2. Blue shift
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1. Flat top

Synthetic Spectra @ Optical (03du)

2. Blue shift
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mass fraction

Late Detonation Model (vamaoka et al. 1992)
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MISE
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Off-cneter delayed detonation ?
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3D delayed detonation ?

RoOpke and Niemeyer (2007)
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Results

* NIR spectra for two SNe la

— SNe 2003du & 2003hv
 Flat-topped Fe profile (2 out of 4: O5W, 91T)

- “no” %8N at the central region
- Deflagration and neutronization at high density
- No C+O left in the central region
- Not the Sub Chandrasekhar Mass model

 Blue shift of the profile
- DDT is delayed (in Mr): aspherical ?



	Neutron-rich Nucleosynthesis in Type Ia's: �Constraints from NIR Nebular Observations

